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Fructus from different origins and provide a basis for its further research and development. Methods A Zorbax Eclipase XDB-Cis
column (250 mm x 4.6 mm, 5 pm) was used, with acetonitrile-0.1% phosphoric acid aqueous solution as the mobile phase and the
gradient elution; the detection wavelength was 220 nm, the column temperature was 30 C, the volume flow rate was 0.8 mL/min, and
injection volume was 10 puL. HPLC fingerprints of fennel were established and analyzed for the degree of similarity. The HPLC
fingerprints of Foeniculi Fructus were established and analyzed for similarity, and the chemical components were identified by
comparison with the control and quantitatively determined. Cluster analysis, principal component analysis and orthogonal partial least
squares-discriminant analysis were performed by IBM SPSS Statistics 26 and SIMCA 14.1 software to evaluate the quality of the
Foeniculi Fructus and to screen the differentiation markers. Results The HPLC fingerprints of Foeniculi Fructus from different
origins were established, and a total of 20 common chromatographic peaks were calibrated to recognize five components; the similarity
of the 15 batches of samples was above 0.952; the cluster analysis divided the 15 batches of Foeniculi Fructus into three categories;
the principal component analysis extracted five principal components, and the cumulative contribution rate of their variances was 91.126%;
the results of the principal component analysis showed that the quality of the cumin from Inner Mongolia was the best; the orthogonal partial
least squares-discriminant analysis showed that the quality of Foeniculi Fructus from Inner Mongolia was the best. The best; orthogonal partial
least squares-discriminant analysis screened four markers of quality difference in Foeniculi Fructus samples, namely, lilacoside, quercetin-3-
O-glucuronide, fennel aldehyde, and trans-anethole brain, which were 0.605—1.036 mg/g, 0.239—0.861 mg/g, and 0.186—0.479 mg/g,
2.870—4.784 mg/g, respectively, of the five constituents with rutin, 0.172—0.724 mg/g. Conclusion The established HPLC fingerprinting
and multi-component content determination method for Foeniculi Fructus is simple, accurate and reproducible, which can be used for the
quality evaluation of Foeniculi Fructus and provide the basis for its quality control.

Key words: Foeniculi Fructus; Foeniculum vulgare Mill.; HPLC fingerprint; syringin; quercetin-3-O-glucuronide; anisaldehyde;

trans-anethole; chemical pattern recognition; principal component analysis
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Table 1 Information of Foeniculi Fructus samples

FE it i 5 FEHb it
xhx-1 s 230203
xhx-2 HiNR SR 220901
xhx-3 HoR R 230601
xhx-4 Hl R R 220923
xhx-5 Hil s 230201
xhx-6 Hol R#E) 230202
xhx-7 Hik & 230901
xhx-8 B L A 230401
xhx-9 IR 2208017
xhx-10 B 230605
xhx-11 e 2301046
xhx-12 RE-E 230801
xhx-13 RE-E 211018
xhx-14 HAREN 210701
xhx-15 s 230705

2 HESH#R
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FLUERE, B, REAMFESITATHIE 3 o
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min, 17%~20%A; 21~51 min, 20%~45%A; 51~
65 min, 45%~85%A; 65~75 min, 85%~5%A;
AR 0.8 mL/min; Al 220 nm; @BEFEE
10.0 uL; #Fi 30 C.
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&R U

2,15 REtElie  BEHNEER AR (G
5 xhx-5) —4, %M “2.1.27 WU 7T R
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Fig.2 Common pattern fingerprint of Foeniculi Fructus

T T T T
0 10 20 30 40 50 60 70
t/min

4T HE: 97T 12-WHECR-3-O- R 17-5%
Mg 19- A -
4-syringin; 9-rutin; 12-quercetin-3-O-glucuronide; 17-anisaldehyde;

19-trans-anethole.
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Fig.3 Chromatogram of mixed control substance

We JBE 45 R AT AU PR, MU DN 0.952~
0.997, ¥Jf£ 0.9 LL L, MM, BWHAFM™
Hu/INTE A R AL S i — BUEBGR, REBON
B—. g, FafmaEiEmurseEsR, wLlA
TG VRO /N E A B AR R, AU i 4 2R
W& 2.
x2 15 EERGEIERUEITNER
Table 2 Results of similarity evaluation of fingerprint

profiles of 15 batches of Foeniculi Fructus

HT AHALLEE HT AHALLE
xhx-1 0.985 xhx-9 0.981
xhx-2 0.978 xhx-10 0.993
xhx-3 0.971 xhx-11 0.991
xhx-4 0.967 xhx-12 0.987
xhx-5 0.997 xhx-13 0.952
Xxhx-6 0.971 xhx-14 0.970
xhx-7 0.977 xhx-15 0.990
xhx-8 0.982

2.2 HEEKIRF

2.2.1 HCA DL 15 #t/hE &+ HPLC faa &l

20 NICHIERIE R AME VAL &, iZH] IBM SPSS
Statistics 26 Ziit# ., KA REFEIEES %, U
77 Wi R B il BE ] /NI & 3R 4T HCA, 45 R WL
4o MRRAFERN 13 1, 15 Hb/NHEFRE 5 AT 5
BN 3 2, xhx-1. xhx-2. xhx-4. xhx-5. xhx-7.

xhx-9~11. xhx-14. xhx-15 FNE 1 2, xhx-3.

xhx-6 AN 2 25, xhx-8. xhx-12. xhx-13 EHN
3K B REMRATNERRE. HIRE
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Fig. 4 HCA of 15 batches of Foeniculi Fructus samples
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222 PCA DL 1S #/hEFFRGUEREH 20 ML
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%5 FIRET 15X20 B @i fEidE4T PCA, BAFE K
SIFRIEAE > 1 N EEHUPRHE I 4 B R 115 4> R EUE
B DARFIEAE 2 7 22 SARR DT kA i o 2 o
BERIRYE, B 5 AN TR RHEERT 1,
Hoy 2 BRTTHRER N 91.126%, BiMIIX 5 A>3 ks
AR R A A B 91.126% 15 8., £ —E MR L]
DR EFESUEIE 20 AN WERIEN /N EA A 5 1)
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Table 3 Eigenvalue and variance contribution rate

EHOYE T RHEE T ETUREI% R ZETTIRE %

1 8.228 41.141 41.141
2 6.005 30.027 71.168
3 1.768 8.841 80.009
4 1.211 6.053 86.062
5 1.013 5.064 91.126

14, 17 GaEi&#. 18 BELE, o9 2 Eln EER
e T i 3. 6. 7. 10 15, 20 S, %3 &
W BRI T Gl 13 MR, B 4 ERAE
EURWT (1 16 19EE, 5 5 LR LR
T @ 10 GRAEERD (0658, KR Y
Wi /N T 7 X o Y B R 3R

iz IBM SPSS Statistics 26 F 45 15 b/
(e = A= S5 5 > o 595 s D DA DAY S
NRE LRG3y, HHEATHT, DAUvr &
N AR SUE, SR 5. SREN], xhx-12.
xhx-8+ xhx-10 3 MK /INE B I ZE G 159000 =
A 3, xhx-9. xhx-4 £ FI%E 5150 5K, B xhx-
12, xhx-8. xhx-10 iX 3 MHL/INHEEFE SRR
I, xhx-9 fll xhx-4 i EH %

x4 BETFHEERE

Table 4 Factor loading matrix

JEA U s

KF 1 [AF 2 A¥ 3 A¥ 4 [KF 5
1 0.839 0.332 0.215 -0.071 0.248
2 0.857 0.123 0.305 0.059 0.072
3 -0.303 0.818 -0.447 -0.020 0.009
4 (BTHEH 0.786 -0.217 -0.418 0.285 -0.025
5 0.864 -0.386 -0.059 0.136 -0.211
6 -0.329 0.770 0.066 0.446 0.181
7 0.374 0.695 -0.006 -0.259 0.197
8 0.816 0.551 -0.037 0.008 0.024
9 (M) 0.734 0.126 -0.495 -0.382 0.037
10 0.386 0.657 0.363 -0.276 -0.277
11 0.656 0.629 -0.171 -0.039 -0.175
12 (7 25-3-O- % A FERE BR ) 0.928 -0.063 0.050 0.151 -0.167
13 0.513 -0.533 0.577 0.152 —0.240
14 0.939 -0.179 -0.070 0.076 -0.212
15 0.165 0.918 -0.169 0.214 0.053
16 0.101 0.746 0.202 0.584 -0.038
17 (E&EFE 0.751 -0.300 -0.436 0.028 0.061
18 0.602 -0.700 0.028 -0.001 0.283
19 (3 TE 2 ) 0.565 —0.010 0.343 —-0.084 0.671
20 0.113 0.704 0.347 —0.408 -0.228
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x5 15HNEBENERSTEFFOFHF

Table S Principal component factor score and ranking of 15 batches of Foeniculi Fructus

e 5
ULLE Ay, T 2 T 3 T 4 FHA 5 st Hy
xhx-1 0.890 1.351 —0.895 0.677 -0.106 0.728 4
xhx-2 -2.369 0.394 -1.169 0.411 0.287 -0.920 12
xhx-3 —2.833 -0.617 0.629 -1.312 1.261 -1.311 13
xhx-4 -5.570 -3.054 -1.359 —-2.174 —0.106 —3.466 15
Xhx-5 —-0.845 0.535 0.214 0.677 0.358 -0.109
xhx-6 -0.030 1.422 1.149 -0.268 2.063 0.604 5
xhx-7 -0.123 —2.632 1.741 0.586 -0.440 -0.674 11
xhx-8 2.596 0.856 -1.107 1.695 1.185 1.390 2
xhx-9 -3.278 0.399 —2.008 0.428 -0.799 —-1.421 14
xhx-10 1.837 1.641 1.572 -0.373 —0.195 1.355
xhx-11 0.314 0.126 1.155 -0.771 -1.247 0.159
xhx-12 4914 3.659 0.167 2.374 -0.337 3.262
xhx-13 4.866 —-6.092 0.835 -0.278 0.195 0.240
xhx-14 —-0.472 0.800 -1.208 —0.840 -0.091 -0.116 10
xhx-15 0.104 1.211 0.284 -0.832 —2.028 0.278 6
2.2.3 OPLS-DA N T 5 U 3 4 B AN [F L vk 2 , mia
17 R AR 2 I (122 5 B0 T R o B 2 A 400 e LN
H AR B A, 15 BN E R 20 436 " oo oxtts R
TR N SIMCA 14.1 #fFh, 347 OPLS- 2 _—
DA BB, ZAWAERBUES R, LE S, 2 o “%hﬂ%hwﬂ
A BT, M N B AR R S0 w2
R HR AN RSN 1 4 R, HEG oxhetd oxhe9
NSRS 1o 2 RIR, BTG /N5 4 1 I
W 2RI, RN ES S 4 SR, HF DY E— S
—-1500 -1000 =500 0 500 1000

7RI ER /)N TET A 0 AT HIORE B BOR B &R i
() EAFE K 2 R B8 H B (variable
importance in projection, VIP) i /& i it 2= F 4k
GV E LSRR, VIP BBk S, X4 2 57 ) 50
BRI, Dyt — 5 0 6 51 762 /) Tl 7 o ity 22 ) 22 57
PIbs EPE RS, @R VIP H3H AT 504, 15381 % R
AR ICYIR VIP 450 &, WKl 6, LLVIPE>1 4
BE, ikl 7 7 AR, % VIPH KD
HEF i 12 CHfit 2 R -3-0-H BT FERE R ) 19O%
AEAFEMD 4 CRETHEH) 17 (HEFB. 1. 5.
13, 3X 7 BT F2 5 A 25 H O /)N 1T A R o DT R 22
F bR BN, LE/NE A RV R S E
BAEH, MNESOGE BRI BN 19
SUENFTT, B 9 SUE VIP <1, T AR
FEA, $2on B FRE AN A /N 1E) B 5T 22 ) 2 B
5T o

1.009 13*t[1]
R({1]1=0.532 R%({2]=0.073 4 Ellipose:Hotelling’s 7%(95%)

5 15 #/\E1EH OPLS-DA 557 E
Fig. 5 OPLS-DA score chart of 15 batches of Foeniculi

Fructus
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6 /NEE 20 NEIEIER VIP 55E
Fig. 6 VIP score chart of 20 chromatographic peaks of

Foeniculi Fructus
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2.3 /EE HPLC SO S ENE

NE— b PR ANET O R 2 R
P, B T/NEEZ RS ENE T E, MR T
T W R-3-O- M R 1 WA, aUE
il 4 A2 bR B K VIP {H KT 0.8 [ T 3T
FrENE.
231 EAEFA R H S [F 42,117 “2.1.27
“2.1.3” T,
232 MERREL HUETHT. ML ER-3-0-%i
EIVEREIRE . T ANE. ST R

&, N FEES IECHI S 5T A& 8 290.704 pg/mL.
Wi B 2R -3-O-# PR RE IR 83.301 pg/mL. TH 7 g
815.650 pg/mL. KAE AN 771.303 pg/mL. 71
411.302 pg/mL FIH—XFHR S & 23 TG B I
PR RE R, BEMBACH] 7 N RVNES
o R SRV, IR “2.1.37 TR (R SRR ST
DAEAE o Sk B AR AL AR (O, VTR LR (V)
BTG, 2ol 2 A o hniE 28, T =772
SRR FRH, 2R 6 Fion. S5REW, &1
% B EIR BV F NS R R AT

®o6 PEEF S THANEERREFRER

Table 6 Results of linear relationship for five components of Foeniculi Fructus

Y [ 5 75 2 r 25 70/ (pg L)
BTHY Y=62 725 X+19.609 1.0000 2.271~290.704
T Y=21185 X+34.477 0.999 8 3.213~411.302
Wik B 3 -3-0 i % WE I R HF Y=77 464 X+21.632 0.999 8 0.650~83.301
T J Y=63 622 X+8.624 0.999 9 12.744~407.830
S T A Y=22728 X+328.71 0.999 3 6.025~771.303

233 MEEERE BE—#HDNEESRR (S
xhx-2) 143, %M “2.1.27 TR 7 EEd ATl s
W%, FEIE “2.1.37 TR @il &g ire 6
R, THE SR ek g Al RSD fH, 4R BN, &
TEL. T M R-3-O- A PERERR T . T A
ST A g T AR RSD 23 51N 0.34%. 0.57%-
0.09%-. 0.62%- 0.27%, Vit BHAXZS RS % FE AT
234 BHEMHRKE WE—MOAEEHK (W5
xhx-2), %M “2.1.27 TR F AT 6] 4% sk i v
W6, %M “2.1.37 IR Ak KRR E, T
SRRy () 5 B 7 $U% RSD H, 45 R B, 2
TAEE. T M R-3-0- B B PR R L T A
Sz T A i o B 0 )~ 3AE 53 0 0.839. 0,362,
0.210.0.406.3.273 mg/g, RSD 735} 3.34%+2.48%-
3.04%- 1.84%- 2.18%, RKIHLITTVEMEE It RIT.
235 faEttidie WE—#PAEER R (W9
xhx-2) 14, %08 “2.1.27 R 5kt T il g
WHIH %, T=E A 2. 4. 8. 12, 16+ 24h,
I “2.1.37 TR i S R RE I e, TR A AR
kG A RSD H, R ER, LTHH. H 1.
Wit e 2 -3-O- 4 B BRI T 1mi A I e 2T 5 Mg 0
THIAR A RSD 43518 0.69%- 2.19%- 1.25%- 0.55%-
2.67%, SRR B ER TIE 24 h #2
5o

2.3.6  INFEEISCRAREE R 2 BRI E 1 [F —
LR (B'5 xhx-14) /NEEFES 2.0 g, 504G 0
NIE BN, %I 92127 TR VETAT ) 4t
BT 6 1y, THA% “2.1.37 TUT i 2 HE R
E, THEEBAMIER R, SRETEHE. &~
T\ W R-3-O- MG B . AR, SaE A
i ()~ 35 IR WL 2R 23 3018 101.60% - 102.15%
95.38%-~ 97.39%-+ 97.16%, RSD 4354 0.49%.
0.82%- 0.63%- 0.46%- 0.81%, FHIiZIT LI
FE R 4f.

2.3.7 FEanEENE REARS T B 15 Ll
WA, %08 “2.1.27 TR ik & 4l s i,
P “2.1.37 TRt SR AR e RE S A E TR S
5 MRS R, WESERILE 7. KTHEN
0.605~1.036 mg/g, FIMEH ¥ 0.780 mg/g, FEi NN
ST BTN 0.172~0.724 meg/g, FIME N 0.469
mg/g, R AN L Wi R -3-0-78 &M R IR
M 0.239~0.861 mg/g, HIMHE N 0.555 mg/g,
NN ST AN 0.186~0.479 mg/g, T3
fH50.277 mg/g, fmiNHNS G S TE A
N 2.870~4.784 mg/g, YIE N 3.824 mg/g, EEN
HoR RS = . 8 S B E g AR R (&
7, ATLVER VIP KT 1 4 NERERS (8
TEHEH. WER-3-0-FE BRI mEm. kX
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Table 7 Results of contents determination for of five compounds of 15 batches of Foeniculi Fructus

B (mg g7h)

T &/ 2T Wik 7 2% -3-O- 78] % Hi I R T 7 S 2 A I
xhx-1 0.786 0.639 0.601 0.394 3.542
xhx-2 0.795 0.379 0.357 0.223 3.535
xhx-3 0.657 0.326 0.294 0.192 4303
xhx-4 0.605 0.222 0.239 0.186 3.280
xhx-5 0.749 0.406 0.574 0.232 3.880
xhx-6 0.671 0.445 0.398 0.275 4.784
xhx-7 0.803 0.172 0.630 0.284 3.392
xhx-8 0.896 0.669 0.826 0.288 4273
xhx-9 0.801 0.456 0.336 0.268 2.870
xhx-10 0.764 0526 0.681 0.256 4372
xhx-11 0.667 0.385 0.688 0.199 3.920
xhx-12 0.973 0.596 0.861 0.369 4312
xhx-13 1.036 0.724 0.840 0.479 4509
xhx-14 0.762 0.568 0.424 0.274 3.379
xhx-15 0.738 0.527 0.576 0.234 3.005
12 . § 10 .. . a
10 * £ 08 ab '
%00.8 R ﬁ o5l b ::n
]_,0.4 iﬁ; 0.4 e
0.2 g .
0%t wiom s wm B CHk WOE MES B Uik wam A e o
ab ab a a 0.8 ab .
T -~
:
i a
=
X 0
i W R B W WS P T

AFEPRIL T R BN BN L RIFEAE 3 22 5%, P<<0.05.
Different labeled letters indicate significant differences between them, P < 0.05.
E7 5 MERESSENERRE
Fig. 7 Content determination bar graph of five index components

HEMN B&FEAEARMMEAEREZR, X B WER3-0-#EERRT. HEkE. ~XAUE
FERTER WAR-3-O- M AR A A RE ARG 4 PR bR R VA /)Nt A o B2 R TR AE
3 A BN A S P R E s B, T RS
THEAFRP AR M EAEREZES, HE 3 i
VIP /T 1. WETAPITER, THETE A SR ) 2 BRI E TN BR AT AL G
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A IEENRD, A FESEBUE T (100%- 80%- 60%-
50%- 30% TEL), AN [F] ()L HL 8] (30 45 60 min),
BRI 50% HA P e 75 B2 X 45 min B2 BB B U
S LLE T ARSI A SN CFHEE-0.1% 05 IR
K HEE-0.1% FBR/K . HEE-/K ZJE-K S 2015-0.1%
WK ZHE-0.1% /KD AR (25, 30, 35 C).
AR (061 0.8% 1.0mL/min) 5% i (114
K Ve RN BERE, ARALE IEE RR T, RS
HIN 50% FHEE, Z05-0.1%BE B K NI BhAH, 30 C
FEiR, 0.8 mL/min BT A3 (i U6 1 3 25 R AT
S . AT A R R, R
W BRI 2% (DAD) /Nl & 53 it V8 i AE
190~800 nm 48 7 A WO Ax i KA 4, 45 K 220
nm R EGIERER L, Cukg B iR
Uf, BEESPRE, BONEGTRSERE AL, HEe
B bRt A ) B e, WOk 220 nm MENES
MK .

ASZIGNT 15 HEAS [ = /N i A 4R A S AT
WHoE, AR BE T, N4 AL
PN B BT . B F0 R AN RPN T AL
2R AL RNARAL, (E S IREE 2 A1k 2 oy
TEAE—EES. BESNERER, DNEEHFF
RN 32, K HR . HEEAT AR RN
—2K, M HNE REEFER PN —K, N
BRVGRE S RN —, AR XIS, HIF—r
H - ASE PN RO AR . A
I3 AT 25 SR BH 7 R Ry P S R B T () /)N T A O
BaF, HSMMEEMS. AR AKEBCREK.
/INTHE B VR SR 03, DR B A g, B
B ¥ N TR BT A= o0 A, & B AR g fd
FEVESRD B B2 B ERE,  H AT 3 e e
FEIEX N B . . Bl TR, DUAREIL
X EIL T, BRAh, HTEE. BRIG. RS HLA R
B0, R I X PR R /N A L ik
RrEiR X g5 R wm, WRFDLHEAGERKZE
1) s 50 = LI

OPLS-DA £ B 3% Wi 2 3% -3-O- i % Bl e TR
SR = N Sl B £ N =T - U N a3

5. 13 m/NEE R EN EZERFE, KRN
B Jasut— S atail. SEMESREHET
FH WY R-3-O- AR . HERE. RAE
FWG . TS REAF A AEREES, K
HHERFS T AR P N R A A A, HiAth 4 A

FRA ¥R R S P N A S A B e, 5 PCA
A OPLS-DA Z558—8; W5 KBRIUM/NE &S
AN S A TR R KT IR 5 AR 2
NEERENEERE, RO ER. HE
P S5 I A /N T 1 3 R A A 19200, HORA
RUFI FRCR, JEHAETUF A4 S P B 20k
JiTHl, 22 B0 AN IR O] B 5 /)N a1 A 4 A H R
JH R PR oot A8t B D ) B e OB i Bz
R-3-O-H GBI BT /W S TH/NEA
(1) 3 W 2K oy B bsa e A, BAR e PR m 121
2], ZEAEEIE IR, 5 MRafER—
WA, ik SAHA A IE S B ERT 1S,
RS SR ES KT 10000, PRIEiE 5 a8 R/
Tl B T A I R AR PE R 23

AW TS T AN H P /N A ) HPLC $5 20
P S e ey S WAV I P N il i S AN =k v o
JRERHT TRy, FREE T AR E T NE A
WS PR R R SR, B RBGNE T R TR RI
AN B AT T TR R 2S5 . BT N7 7 Y PT
BT 5 Bl /I T A S s A R ARRAIE , 792 AT S Ef
HE MG, WON/ANEE A SR B R E PR
FUNEA R AE SR TR LS . TR/
R RAMER IR S EE S, R T A M
F-3-O- T HI NIRRT 15175 6 55 o 38 51 R /N A
J S O FE BRI s AR G b ) ) T 2 1)
HAAHIEH 2% 4.

FBAE AL ERRAELEAEF R

SEE

[1]1 wEZs [S]. PUER. 2020: 47-48.

[21 &40, KREKR, B2, F KD HERR OB
M= BRI K T I PR Wl PR AT (0], PR, 2023,
54(24): 7967-7976.

381 XEF, \XOW, xXIB I, & NEEG g ]
A= AN T, 2020(17): 67-73.

[4] fTER, xUBUE, xIET5. RIS MR NG A R
xf B v E ARG B IR R m (1], BBOK
Al BEAERR, 2017, 38(5): 828-832.

[5] AsanoT, Aida, Suemasu S, et al. Anethole restores delayed
gastric emptying and impaired gastric accommodation in
rodents [J]. Biochem Biophys Res Commun, 2016, 472(1):
125-130.

[6] BRALME, T4 /N A RO IR A5 B ARG
A B RaDhge ik K fsgm (1] o+ EIALE SR,
2019, 29(20): 92-95.



FEH 202412 7 $55% B 248 Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24

* 8573«

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

M, 5, B, T BRI R I i A
ROREIE NO. DAO 520 [J]. PaEEHEEZS, 2013,
26(2): 31-33.

Mostafa D M, Abd El-Alim S H, Asfour M H, et al.
Transdermal fennel essential oil nanoemulsions with
promising hepatic dysfunction healing effect: in vitro and in
vivo study [J]. Pharm Dev Technol, 2019, 24(6): 729-738.
Al-Amoudi W M. Protective effects of fennel oil extract
against sodium valproate-induced hepatorenal damage
in albino rats [J]. Saudi J Biol Sci, 2017, 24(4): 915-
924.

BREENN, 07, B 5. A 3R eR o i o )
BRI [1]. W30k, 2018(10): 28-32.

L G Nl A N TR £ LA =S e (A
[J]. SR B 2415 B 3CH, 2019, 19(77): 179.
Fby, M=, £30k, 45 HPLC R4V ZS &1k
S IR A0 22 B4 8 B AN [ 7t H AL 1) 5T B T A
[7]. "FEZY, 2024, 55(3): 956-968.

ZR L. W NE R IR K I 21K R 2 i
[7]. TEARMEH, 2007, 48(6): 43.

T, EWIR. B EEH S MEEREE [J]. K
YLHE3E, 2011(22): 21-22.

[18]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

E2ett, M. B4 AN & K XK
(RIS [J]. BROGERBE AR, 2007, 28(3): 103-106.
XUFGAE, TR /NI A R Eh P R T o A )
[ HZMEHEL, 1982(4): 7-9.

W, R, DRI, T BRI E A 4 SR A T
[7]. T &HA&NARE, 2011, 38(17): 106-108.

Foell, %, =i, % HENTRtR [J]. "
Jel AL, 2013, 17(5): 37-40.

BTRE, 1R/NGE, #EAD, 5. GC-MS Z55 BT
TR AE R 102 (HELP) 23 A1 K T & AN 1 2 45 R VAL
EROY [ MR HARRIERR, 2011, 25(4):
91-96.

P, BREE. /NEE U S ST R T ATt R
[7]. P E R, 2012, 37(10): 15-17.

e, K, B, & ANE AN E AR SRR
PR 2. WIS E A B (1] '
s 5 R BT, 2019, 45(8): 215-224.

Roby M H H, Sarhan M A, Selim K A H, et al. Antioxidant
and antimicrobial activities of essential oil and extracts of
fennel (Foeniculum and chamomile
(Matricaria chamomilla L.) [1]. Ind Crops Prod, 2013, 44:

437-445.

vulgare L.)

[FrEmat  Eu]



